Organometallic actinide chemistry has revealed unusual new structures and reactivities, but many were and remain unpredictable or inexplicable because our fundamental understanding of this area of the periodic table is still so poor. The use of bulky monoanionic ligands has contributed significantly to defining the parameters that control the activation of small molecules by highly reducing U(III) centres.
Organometallic actinide chemistry has revealed unusual new structures and reactivities, but many were and remain unpredictable or inexplicable because our fundamental understanding of this area of the periodic table is still so poor. The use of bulky monoanionic ligands has contributed significantly to defining the parameters that control the activation of small molecules by highly reducing U(III) centres. 1 An alternative and very successful strategy has been the use of a single trianionic ligand framework to stabilize and coordinatively saturate the U(III) center while leaving a reactive pocket at the metal, with which to bind small molecules. 3 The latter complex makes use of stabilizing, π-symmetry bonding interactions 5 between the individual U(III) centers and either the two arenes (A, Chart 1) or the two pyrrolide (B, Chart 1) 6π-electron centers in the dinucleating macrocycle, and is an extremely rare example of a complex with two different U(III) coordination environments in the same compound. The degree of covalency in U-L bonding in both [U(L)I] and [U 2 I 4 (L)] was calculated, it was found that there was more covalent character to the U-pyrrolide bonding than to the U-arene bonding. However, the difficulty of synthesis of these complexes directly from UI 3 Reactions between 1 and KX (X = ODtbp = O-2,6-
as analytically pure dark purple solids after workup (Scheme 1). Complexes 2 and 3 are stable in the solid state and in solution for extended periods of time at room temperature and in boiling toluene. The 1 H NMR spectra of 2 and 3 in d 6 -benzene are consistent with contact-shifted C 2v symmetric macrocyclic environments and η 6 :κ 1 :η 6 :κ 1 metal-ligand binding (see below), with the geminal methyl groups observed as two nonequivalent (chemically and magnetically), contactshifted singlets of equal intensity, and additional resonances for the ancillary ligands. One driving force for these reactions is the elimination of THF-insoluble KBH 4 . The reaction between NaN" and 1 was found to be considerably slower, which we attribute to the less efficient elimination of NaBH 4 . It is also of note that the preferred synthetic route to U(III) aryloxides, i.e. protonolysis with HODtbp in a noncoordinating solvent, does not work. 9 These data confirm a return to the more usual (η-H) 3 BH binding to the smaller U(IV) cation, in contrast to the (η-H) 2 BH 2 binding in 1, where the order of the absorptions is reversed: i.e. ν(B-H t ) 2414 and 2384 cm -1 and ν(B-
. 6 Interestingly the reaction of 1 with the simpler, commonly-used oxidant Ph 3 CCl does not yield a single product. 10 Single crystals suitable for X-ray diffraction were grown by vapor diffusion of hexane into saturated THF (2), toluene (3) or fluorobenzene (4) solutions at ambient temperature over 7 (2, 3) or 3 (4) days at ambient temperature; the structures are shown in Fig. 1 and structural parameters in Table 1 . The structural features of interest are the interplanar arene angle and the long U-X distances. The bis(arene) η 6 :κ 1 :η 6 :κ 1 binding mode of the ligand in 2 and 3 is the same as for 1 and the U III iodide [U(L)I], with similar U-N pyrrolide distances also found. 3 The interplanar arene angle gives a measure of uraniumarene interaction; the increase in steric bulk of the X ligand from (BH 4 ) in 1 to (ODtbp) and (N") is reflected in an increase in this angle from 14.32° to 17.30° in 2 and 19.47° in 3. Long U-X distances to the ancillary ligands are found in these sterically crowded complexes 2 and 3. The U1-O1 distance of 2.242(2) Å in 2 and the U1-N3 distance 2.365(3) Å in 3 are longer than in the homoleptic [UX 3 ] complexes of the same ligands: U-O 2.149(4)-2.165(3) Å in [U(ODtbp) 3 ] 7 and U-N 2.320(4) Å in [UN" 3 ] . 11 It is the same mode as observed by us in the Sm(II) chemistry of this ligand. The molecular structure of 4 (Fig 1, Table 1 ) confirms the switch in binding mode from η 6 :κ 1 :η 6 :κ 1 in 1 to η 1 :κ 5 :η 1 :κ 5 to coordinate the 12% smaller U(IV) in a bis(pyrrolide) metallocene-type geometry, as we have found for all An(IV) ions so far. However, this is a new binding mode for (L) 1-ligand remains within the arene cavity in 4 and the U1···B1 separation of 2.483(8) Å is significantly contracted from that in 1 (2.927(7) Å; (η-H) 2 BH 2 ) consistent with the smaller size of U(IV) and the (η-H) 3 BH binding determined by FTIR. 6 The ipso-carbons of the arene ring are very close to the U(IV) cation hence η 
